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tlj<s fl@ii of Tlfeamliis* 2iiW8tif«t©rs ia natriti©®, 
efeeaisti?!' sad af®«» ©f hvmm sfclamlated 
tii« ^i#eow3p|' It® t»fl.t@ati<«i:s • in amy iir«etl®Bs« 
Smmg %hme wiie e®ii@»ire.#i feeassliKts wltte. t&® sl^ifieane® @f 
irltitttM C w®r@ tfe,® fe&ptiealturisfcs, ITapiottS *r®Firep» 
bad mimwR that eiferas fraits, #s.p«€l«llj oipart -s® and 
risli la vittain 0« It w#-s als® sbewn fctiat mmig vegmtmhlma 
til® toaat© eo«t«in©a Imrgm %a«atltl«s mi tfatts «ab-
stii»©«. Pr©e®»so3Ps ©f Jmte# its rmlme 
m feast® ©f Its eOTst«iit ## vitania 0.* latritl®iilsts, pro-«-
diie®.r« «mi dit8ts*-il>at©i«s of eitmas fiptilts t©aat0#s alllc® 
wid«lf pmelalmeMa tli« ^alae.s ©f t&«lr pi*o<ltt©t« beeayi®# 
©f tb©!!* high c©ateii:fe ©f vitaaia O. 
at®Fe »©«i to 'B© ar@««nts on tfci# g®B©'F«l tts«fml«©«s 
•©£ orange Jmle© Msd tiMat© jate# as ©f fltawiia €• 
Oranges, ii©»«v«r, esa lj« gi'OWB ©ttlir la ll»ifc«s mi*eas of tb# 
w&tIA 'mA «]p« ®xp®:aslw'«8 w%m t®»ato«s» la-staeii loea-
tions: as fch© D«k.©t«» &h^ B-®rtto«ra and -centpal .st®t®s tta® 
atiliEatl0a of fc&e t»j:8to ss s e»rl«-F ©f C Is wi*y d®-
s!r«M®. Wnf©rtmaatelj, t€».ftt©®s &MTWfg on ttae" «T#rag«, cjnly 
abaiit ©ii,e-tlxip<l tb« qasntitt ©f -^itaain G foand In oreagts* It 
fe##n .& •iyeain, tlierefore# ©f Imrtiettitwist# vo^ag 
ia fi®M -of plast bre^Sag lamt & ©t tomato mwrf$Mg 
% hX^mv- «f -^lioiiiii, n,,. j-a.ie©i»M« aeM#. 
mi.^%, 1i® fef dreading a:#fb.^a-« 9mf .yeaj^s tfa© 
worked ia tit# field of vegetable crops at tli# ©etosttm 
A^iciatural :laEp@:rto:eiit Station at Brookings, mM. tliif-r# 
feaeiae €«k#p3^ S»pi^:iisa€^ «tfck Implieittioa# .-aaa 
pw&h%m*.. 
Ill® pfejsieal ia.,ffi#mltlj©-s tli# ao#t of growing m#t 
iiaafe«# ©f tmAt& plsmta to matiirity and a,iiiJ.^.lng infti-
widatl. ^uits ffer l-asoorTjic acid, thougii, oiiiy ©a® of th® 
$M & hm&AiMg w^-^^0' m mjo-r TOnsi<l.#imti©ii« 
t% m» fetwisi mrWdk •'^ le, therefore, to #isplore poasl^l© ahort 
©«t» togfor# mhmMxkg on «4«is*.t© toasto'- br»«dJ.iig pro|#st* 
mhort m% •.#«ggit.«ted- was^. tfe® posslbllitF of ttslag a^mljrsi* of 
growlag tip® ia#ts«€ of fruits « -to. 4a4»* If %hm .grcwiag 
•tip# til® fralt# iiK>aM p^-oto' to im .po-iiltiv#l|r @©rr«Mtet m 
t# wLtsmiM. t. ©one entration, ^i© tip® could te« aa&lji^ed «» #oos 
a« l«i*g« ®a4 the time and #Sf«a#@ of raising tliomsaaa» 
of t<ssato pljBBts to aatwi^ womld %« 
Ott»r ©xp3,oimti®n# mt posslbl® short -©iitS' IM to in¥#stlga* 
tloa of a anBifeer' of profci®!* fesitrliig on & %ms,tn te?«-©ding. pr0--
••gr«a^ th# altlimt# oljjeetiv® of. wM-©h lalgfet fe# ti» prMmetioa 
of & &mS. or ®ark®t vixMh wmM ha-r® an sappre-el&toli^ 
M#i«F l^aseorMe :m.©M ©one#at»tl.«i #^-stMg sta»i-ar#, 
iriir£#ti&#» For a d#t«mlnation «ii i^srstwidiag of 
tais fftFlatiosf, ill of l-^ascortoic mM im Wm 
©f toiate -fssrieti®# sM, '^ oaM b# mmmiMMl if -Mm 
».t® gD'itl ©f bi'#«siiag t©as,t© mriefelas, ia 
vitm&M U maMmA9.'wmm t® b® &ttaln#a bf •f&« 
jslffiBt m«8t- to©w wlietb.#^ tii# 'iiffttf©!!®®® bittw®#i3t wrlnti®,® 
^3te, th® literature ©r Im M» laboratory .»« slgaS.-
mi fml®# e-f tto.# irari#tf im plast 
'Bi f&etors m 4©«bt iS#t®miad tfe® p®«slbl# 
mi Ttt^iJn C^ but miriTOimental factor of 
m£ .Jieil fdrtillty, mi: meistair# my glsy a,- larg# 
part ia Ma,# o.f their ©spr@ss4m»- » ®nTiroa®#a%al ••,@©aiA» 
•ti.«s ttff«0t -t^ fimlt# ©f differeat. m %U@ a^mrn plmkt 
0r mmn of f«lt ia #»#• sltisfeer to Buch an mtsat as 
@bii<l«r® til® influence of tb# genetieal factors? 
•fitlit- pap*r ,ptr«s<»»t# lyad mm Qie pwo&M&ttm 
.@f ascorbic acid is tomato varieties, ia hyWMm b#tw®« 
ill fruit® ia til® mmmm ©liuuit«r^if. ia. fentit# '©f ^iffftrent 
mA ia €iff«r@iit plants of tbe same variety, «si. ia -slws.irt tig#-
©f ©f relate aai. imrolated plants. It aX»© d©mljs "iBi'^ . 
Mbm »latl<»igMp- '©f «#©.rbi©. to It fartber 
att*pt«. t© 3P«iat# taxes© facts t© tiieir possible ia. 
* tonat©' bi?»Ming #rcigriitt *lii#M »fei» %o iiier®as« •a®©«iit •of 
acid in 
HISfOHIGAL REVIEW 
Rufelii. wit Art8llEli#f»kgya (27) mm 
ttot %m @t mmmmmm ^ 'm& «wi.«ps 4a l,-®a;*«« is- p3?«-
iostiismtlf synthtetio or ttydrolytle, §m§en^tng mm. thm pmBmm ©f 
fl#l^4i^-l,-asoorMo or l-asoorbie mM. fney b@lLi»v®t tfeat a«#Ofiv 
bi# a#it and mm m'^Omgwa Sm the pm^ 
.«#«#-« ®-f iStl^dmgaaaae. Aecorblo #r ft#l5ydroas*i-#r'blc 
%kii« a« aa taWbltor, depen^j^ «na whloh f#iRi iiai pi^seiit 
ami, a %teig«» teaat#:!' & a«e«pt#r i*.s ipequif^S t# 
plet.® -©&,«ii&iil, It bag B@t b«-»ii pmmm 
i# M lite 
li#ll If.). Isaf# timt #3El4ittl«« &i 
ae@<?rbi.<i mmM «te b« €w t# aa aanyii.#, ©stidaji#.# a©@oMing 
t# 'Smtrt-tyifurt Is »#t a #t^l# but -a 
-aiisb#!* -«f mtml'^sts, M probable tiiat uxidae# antlvity 
me It pro«®»#» la *3^# plant »ay b® 
i.iiflm#ii«®d by @f' -astiarbie aeld^, for Ssall a»t 
#«-r&ftrdt Rotad -tiiat tla« ®-x;lta»# metl^ity a«astjr«i ^  irttMta i 
mMS,4A%%m W.S fS.f par #«at'gr«at#r ta ^ pi«. ,gttb,i%i»at# 
t^taii ta a .awgar deriv&tiva substrate. Stott, Barrar aad .Kiag 
C»§-|» agraai irttto Smaat-^ii-rgri CS6) tliat a alaiil® ap-«©if.t<i m-
lyaa wa® .»»% mmmmmwf I# at,»rM-e- »sld*. stiiea t^a a^« 
«iisiw# pr#f«ratloiis oxidise- Wm tagradatioa prodaeta 
^m.. gltieo-i# i.jg baated with m al^al.!. ©aay ©baarwd with 
ppetfrim ©oiie»atmtloa»t glmlathios# 1#®® mfei# 
tb# eatalytle aetsivity ©# ©of-per ia oxidising Titaai® 0* 
«®r#- i®Ki.,lilng to posttilafee 'Say 4-«f±ai.t0 relationsMp %#-
-tfei Tilsiita i® li.iri,aig- tismmm* 
ffe0 ©f Lpian, Sohultze and King (19) tlmt 
ph0r%ii #£ &scopble acid In life® pmmAmm of m^>pm 
t# of laydrogesi in #oiutioit# ©f pi 
4»S ®r more to th© evolution of carbon dioxid®* fortas 
a baais fG::r , that mmm ireMtioaaaMp ia M-fimg tmatif 
o®ia.s <lo@» im a® amofe m eopp#^ known {52} t©- to# wsiit-
trial fop ^owi^*-. @sipp«r aM '^ ^itaata Q- b#©® repoFtf^. CtS-| 
%©• til# aeilvity of tli@ , s8istll.0@r 
8-«»i@ slDiiiiyr ©ffect may plaj a part .iit i*«sFi»ti@ii is tto® 
living .«s«3,lji:» 
»LOlimi FQllers (20) found differences wsupylxig tmm. 
OmM mg* 0«15 pmw g«. Im asooi^ble ncid ^oatsnt of ft-alt® 
#f mrietiss '^ ieli lii@y sattrf.b«t^ %& «iff#r©ao®s of 
wpi@ty« It •*« obsserred tlmt vltani-n: 0 eoncmt»tion wa» 
matert«3. of tfa# 
section, loi^ver, thw outside flesh aad skin contrlbut®t 
lai®. largd&t <p.anti% of ascorbic acid t©. the tenia to fruits* 
1® •mmtmlM.ti.&m b®tif®eii msTO^ble. s«id «i#® of ffait m -Am^m 
©€ yip«n©»s wm sported# MeS^ay .asi Wmimm (21) at aa «rli®3? 
dmt® btliw^ tMfttods liitd @oae#m.t3pation». 
SPipp, Satt«rfl#M aiii Holmes (2^7) ©ould ftM no constant r@la-
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C#) tmwa& m hmtmmm aseoi%l© m&M 
matmi* mai. mm siigoi? eoat®Bt,|^. saeii®.# ^or aatt«r dtBPteg 
vtpmlng of tfe® .fimlt#-,. i^fetMWPi &M. ®fe-
llttl® «.©$4 ia wg«* 
t&l^les: i*ee#iTiag m mM. 
potftvaiv fk# W9z^ ^c^ater 
Wwm «3cI.s%M plmatm*. K«liring (St) mtet 
Mmt! .soil rnmrnm te lae^®Me thm ©oaemtrntlisi 
iri'teiii 0 tm& •&£ iM Thm l)e.3.i#T@S 
ot&er l«eal. 'iw wi^ ^sp®©%. ^ ^ita-
aia 0 mtiomtntlm tto«a. ©oil Wmamw &m mrnrnr (2) 
f^lnt out lia»t: Intrleafe©' •ii©w#.lati®B of ^ Tarioo#-. fa©toi»». 
Um% y®-
iritnin 1^ Jys '^ 9 m^iia imiL imm rtimiiM. § thm, 
€^«ofeg.. fhrnism pm *mft®%t#»- lamt <4M »©t laxg® 
s»©«iil;.» 'Of vitfflds 0 w®i«® sit^i in growls Isf aaditiciaal. applic^t* 
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flias, 13 'fcrlplieat® analfsat #f ladii'ldaal faults of priaary 
elttsfe«rs «r# peported- for 
immsi wXums of tkes# mmvm ¥ai»i«tl«s. T»i*l®d fipma B#4 
Bison with s ¥ifesaln C eoncentrfctloa of .1?5 ag/g to Coraet 
witia a vl ttaiis 0 eme#ati»ati0a of *tSi sg/s« V8i*i«ti®® 
fell la to fewo rafcli®r g?©aps at th© @xty#a®s aad m 
lnt®mediate group* Comet, «ad 0xlioar't ««p# liigh 
la eon@@iitpatlGo of ^iiawtu €:j Ifed Bisea ead taadii»®th wmTm 
lew in. vitamin € e-on©®nfe,rs.fei®nj Si«oteii«ii*'S Slots# a»d Satgars 
w«p® iiit;#r®«{liafe®* Am aaalysls ©f dafea ae«©a?dlag fc© a©t!i©aa 
©mtlinea % Sii#a#eor -sad pr#s«at®d 1» fmhlms II, ill and 
If, ahmw tbat tfe« aaan ©f »©a« wrieteles: dlff#Ts sigaifleantlf 
ipom ottii«rs in vltaaim <1 smmatrntlm* Ifc i® poiated omt in 
fabl# I? ^at tBj <aiffs»»e#.s ©*e«®tfl»g .048 *g/s» b«fcw®®a 
aeans of e&wm tmrnto varieties, is si^iifieiattfc.. Cemefc, Oxhearfc# 
«Bd Mai»glob® Older eGudibims of Ihls fc«st wmm ao-t ®i^ifiesntly 
3iff#»Bt f3?« la irikiaia # eo,ne®atp«felon,, tout 
they differed slgniflGaafelf la vlfetalii S eoBcestratlofs, frea 
Stttgors,, B#d Bla&n, anta LandretlJ.. Srotliea's Glob® als© 
differed, sigalflcarstly In vltamtu 0 eoacmtmtlom from Co««fc, 
aoek diffefftfie®® »#i*« not slgBifieaat«- Soa® varl®%l@s, as 
for exmaplm, Gmthm*s Qlohe, smm m&mb l#sf -^arlabl# in coa-
e®ntr&tl©a ©f vitftsin € than &tb»w T«3?i«fetes. Sine® tli^se 
plaafc diff&rmems @xlst im ##»# ta-fieliea it woald »®©m p©sslbl« 
feo •»el®e% sfcrains from alngl® pl.«nt 8®leeti#ns h&rtng ability to 
of Titania 0 thi^ o^mr 
«t®ala»» 
»©liiin aM Wmllmw0 {20} #iridmc® that mplatiss 
M.ttm f5p®a oa@ auotJ r^ la mnrnml^^lQn of l.««seo--i'bS.e aeM 
in taa©ir ttmt ability t© symMmmlMm 'rltaatte Q i» 
ita ..iiterlteS 9 '^is* 
im»glm'be^0 mmi. wMl* p^stt^ss.iai 4iff#7#iit mmmg®-
l^ »©orbie < i^i®®iitrati« fmm fe&t la '®afeX« I ®f 
tteis i»®poi?%# Is©!?# tii# i^@ iso. ©a# ajSBDtb i^fl !•««, 
 ^Mut^m «&» Immt* 
l^a# mi^et£«« thi# a Wmm 
p©ri©€« 
TAW I* eOMMllS® OF fIfAMIl Q CCWC®flA-TICM 
IS S1?1I fSlATO VAHIIfllS 
M.mk t . . Vltaals G Coiieentratleso. mfJK la Fruit 
iO# l'' " ' ' I . ••r ^ ^ 
t I Infevers 1 BIBOH 1 i j&ndT&th s IsFglol)® : Glob® . i 'i 
1 .266 •177 .118 •iai ,3Si ,1S8 .196 
,196 .171 .147 .166 .167 .t24 ,212 
s ,202 .155 .077 •134 .219 ,0f7 ,i8t 
.3S7 .223 .100 .1S7 • 235 .206 ,34f 
3 .276 ,166 .203 am .271 ,200 .178 
.217 •144 .131 ••170 .160 ,197 .247 
4 .253 .210 ,276 .208 .163 .182 .210 
.316 .168 .a86 .228 ,25S ,224 ,271 
S .365 .177 .266 .173 .379 .186 ,296 
.197 ,164 .285 .118 .241 ,195 .146 
t .307 .176 .078 .152 .270 ,181 .212 
.198 »27& .128 • 188 •24# .408 ,338 
,245 .305 .18© ,259 ,.1S5 ,140 ,212 
M@m. 'Vml urns 
• ,gS9'. .194 ,..175 ,1S1 ,0$6 ,il2 ,243 
-15-
mai II • Msmm c emcmfmfim m 
Bsmw TmAW mmMTiMs 
s • farletey# 
a©ek t It i I '•! I 4 I. B t & t f 
lo# I 
t fitamta. S, Cone#atyft.tt#a a:g/g. in Pmatifc p^r plsast 
1 .231 .174 .133 .194 ,260 .20i .204 
t .270 ass .089 .166 .227 •tl6 .313 
3 .247 .am .167 ,180 .216 ...199 • 213 
4 .285 •1S4 .281 .218 .199 *203 .240 
S .275 .170 .Jft .146 .310 .190 .221 
6 .250 •28S .186 « 224 .,243 «t§4 
« 1 - Co»©t 
t - Rut gem 
5 * S@,i ilsoa 
4 • Landrttli 
5 - Margleb® 
6 - Groth«o*s taet® 
7 - §jtli©si«t 
m&l III. TOTALS fIfAMIl G COlClitMTIOl OF 
sEVEi frnkfo VA11VTTI2S II SIX 
(Vartettes * HLoeks) 
Block t Ios«. and fofeala i ELmt 
»©. s J Totals 
, , S' 1 t., t I B , I 4 I S , i i , I ? 
1 l.SgS 1.402 
g 1,53S 1.469 
3 l.OfS 1,377 
4 1,O0O 1.620 
i 1,4S# 1.588 
i l.SSf 1.538 
1.44S "Ofi 
^twtea VmUtimt a»§i8|^  s •0581i0 
rntmmn Hoekss CI#4021® (l.SSS)^ - |S.994}^ = .0t?Q5§ 
a-- - if" 
« 1 - 0oa®t 
2 * giiitgtrs 
i • 8.#d Bison 
4 • Landpet-h 
5 - lap^cstb® 
© ~ Qrotlitn's Slob© 
7 - 03cli©a2*t? 
•I'T-
TAmm 1¥,. ANALYSIS OF ?4liIA«CE OF VlfAIIH C 








I, fetal Sttt«r«s t 
t t 
H®isi- Squares 
Total 41 .09ftSS 
?eri®ti#S:# s •03S160 .00«3€ 
Mo^kst $ .0m40 
Err&r .s§ .00180 
F far Vapl#ties s 3#SS Surpasses X pei* e@nt level of 
3.47 for « and SO M* 
•P for WLmkm » O.."?'© D©«s not sttrpats tb® g p®r lew! 
of 2.53 for 5 ®ad SO. Df. 
Laast gigQlfisaet diff®r«nc®s fetfe»«#a mrltfey weans « #.048 
«• 1 - Comet 
§ - Rutgers 
3 * E©^ Bisoa 
4 - tand reth 
5 - Isrflobe 











tMSM T* ATO&«i fifAMii § m 
wmxtB m foiiAfo m Tm 
Fmmt BMmm iosi® 
t t 
1 fltastin i; ,f S#e€ CiJ 
t ®sg/g 1 Soi3i»»i 
* s 
1..- Mlaa  ^Gmadg 
'iGttl^ taak 
.126 4 
M* .118 20 
S. •154 16 
4* .189 4 
S« 0*'9a  ^ .163 15 
•164 IS 
7* 0al®ftosia .175 4 
8. •giy j^jaati #132 1 
§• •©arter*# Smifit# *329 4 
Wm .lif 4 
u* lipi .140 4 
Slialjlag, •S3i 2 
•@46 10 
14* Bvarf Ql3£upl®B .2  ^ 14 
li* larlleiit .311 4 
3»@'* Iftrlieat fSj^  .128 8 
I f .  j^ rly Batereit .222 14 
m* mrly SfeB# .205 14 
It* Sisax Wondai*' .200 4 
Farthest l©r^  16 
21»' FordbD  ^fi»i .lit 1 
Forcing (a»g) ..l§f it 
m* OaiTdan Ubg .1S$ m 
M* aarlant 4 
m* Oloba •221 i 
t@. Glovel S 
tf* OoXdan |^ a@& •Mf , 17 
ts« #3wtl3a»»a dlsla®  ^ 8 
2d* #mUr Sl»t® 'ifax^ai .#131 14 
30. •im 4 
m-. 'Ita3»lsya .101 10 
m. Italian Eat faar •3 f^ 14 
mm Ja>  ^ 0* Wmr%m .ITS 1 
®4«' Jolm .171 IS 
Jtetef •177 12 
Ceontta»®€ m-iiac.t page) 
flip@© iN®p3?®®@im fwits'piek^ f©]pat" to©- ' 
gtsaalag,, niafll® aM «§ -of season #f ®aeli vfu?l@%# aasli 
aml^ia m.s »ad« lit 
M s«# mi3i« x^ i. 
mms (mntiirnm 
I t 
t, fitots 0, t 
^arle^ ? ' t 
m. jFSjttik .111 4 
So^in# Bed .186 4 
S8. «X4§ #. 
39. «266 7 
40. *S08 10 
4^* mtm^rnrn .186 • • 1 
43. mm mseMM^ •103 9 
4i* Wm Qlm^ .198 11 
44. l«v gmx*3.«i .156 11 
4S. .188 4 
SBi^bMSsirS •223 % 
4'r.» • JNpjpWKP .292 t 
m*. Wmm. St&t# .1^  13 
4f * .158 i jpoiaf* CitFel* .190 16 
m. m& BiM .166 11 
m* Rod mm& .177 11 
.256 3 
©4. MmTlet wmm .185 § 
:Siiisatl0ii .139 to 
S@. Stifling Castl# .247 18 
57. St«m®3?ta f. .178 4 
•S8:«. Sa©«sea« .143 .14 
Si» .176 m 
"€©• 1^ ' Qimiig# .212 IS 
il.* .190 13 
m*. .188 1» 
m* WfT^all .322 18 
of fltMln C 1» a 
0y&ss of Valiaat x liifegti*s 
An 0xpl&mt&wj mppmmrnh to ttot« 'jp^ssiMllty of Mmurlmg mv 
wrietles 'of vlfca»ia 0 e©tte#n.tr»tl©« *as stalled ia eo3a»©e» 
tleu witto a •bre«dlBg pmgrm »Meh writer was .cea* 
iaoting f&F- mn&thmr pirpoa©.. fw& ir8Ft«tsI@s whleti pass#8g«d 
bl'^ ly ia'esiya'bla li©Ftlcul taml •eiier««fceFi«tlcs, ?all»nt ®n-d • 
Satgei*®, V&V& 4urlng thm wl»t®y of 19B'T»3& la , fch# 
tealfs«® ia tripllmtm ©f f^lta of eaeli of lis® wrim-
tl«», faliaC't atid mp&r%9d im fable fl, sMmr tfeat theii' 
B#.s»s.i©> m0t v&rj sipiifltaisfcli' in wltmmin C^- fl&nt 
in eaeh ©f gmwa at b®«p1j slmilsF 
©nvironmenfeal mndltimB m t% %•«• p©«slbl® fc© seeer® in s greeja-
twle.® th.9%w aiesa«« feto# ratodo® 
vsriafei®» ©f titts' p©fml«tl.©a #x0©®{|#i 'twi©# tfce sl8« ©r tfci® oMieir 
extMa®,' it we-uld ®«#ii possible aakt plant »#l#e%t#iss fimm 
hfhrMs of wpietles that -ili:- R.#i. diff«f sigoifleaDtly in %heir 
a#®B aiffepen©®®. 
0B#-l«3iaaT®i Pj_ a#«411ftgf, of Qie of©ss Valiant tiaes latgtra 
m%m gmmm la tsli# ia. ItSS,. tvm wMeli Ijhi*#® plaat® hsfiog 
•M^ll-' a«sl'i»«tol® la#i*ttemlteir«l 6l4a.F«et«pi.stie» w«f« sel«cfc«d foy 
fa-rtfeei* propegatt®*!* Aualys®® ©f /tti#!? fmits foF l*as«OTMe sei<S 
gaT® i?«la«# of O,«JS0,, sai: O»40i mg/g, i'esp«etiv«lf, all 
is ®xe©sa ©f Ml# av©mg« a#.e©i?t>ie aeii e©iie«mferati©H ©f ©ifetoF 
pa^eati, ma Mbowa in Table fl-. 
-EE-
Wmm thm s#e4 of • ©feowt tli# iilghest l-a&©or-
a@it «.a0@at.rftfS.oii, 3.00 Pg pmgmf wmm g'3?o« ia i959. 
Frmlts fmm thtm' pmgmy fmm M plants at rm&.m 
w«.» aafi sbow«€ ranging tmm 0-.i34 t© #.364.» witJi 
a mB-m M O.lSS'j ,&m wme: tllglttlf l#w«r thm tm 
to awli possiMlltf tlittt' •or soil OS-ftemnmB 
wmm w^sp^UBtyie tm-w ttt «##0rM.@ ftelt' mmmntim* 
ttm 'Of tit's Fg t:0»st##s mm «ap«r©€ Mtii t&« Fj^., tt wm^ 
f t .  s a i r #  s « s f i  fr&m 4 fg wiiloli sfeowft @©a#it®r®fel:® tlf-
i«. irtti!iiii.a # .«€ tli« fg pa^g«ity 
®f #«©&, is lt40. flaa-t 1©,. «# ©.f fs-mr fg /t^tdliiigs, 'boy® 
fimit iritit m awr@g# ast^rM© ©f #.1M ag/gi 
flttt St. til# of the fi@«F ftv®r«g®  ^ ©.tl4 
m/si 1©. i®:,. tJ^« third, ©f tk® fQW sir«rag«t 
©.MS :»f/g| .«a4 is. tO, tli# last of 'ill® f^wi* s«®€llfflg«, 
0.-3S4 ag/g. 
fh® is fg »f tfers# fomr r«p5-rt«4 la fafel# HI, 
fts Ito-s® fe«. if, sat 30, Imh«rltabl« #lff®r«©«« 
fe®tw«@a th# fear Mm f -mmm mf S.-S ia m&Awmts ©f iats, 
'fafol® VII, r«*»alB that aay #»« ©f tli« fg pf«>g«ay' ©f 
?stll«t % Imtger# gj?©iid.«t waer- fl«M es«titl.®®« th# «»virQii~ 
a#atitl @«aot' M e«iit»13.;«A,; i« t&® .ffsiierstl©^.* will, 
protoa^ljr pr©ft«0# of '©taml aMlity to- #3i^r®«s -ritaaia Cj. 
r©gar41#e.i ©f 'wii#tli«r tfe# fg pai^iit p'iW3€m®#<t frmiti ©f *®t-
!»[.» «jr luw vitaaia ® Sia@# th« liig&i««t m@m irita-
ffll'ii, 0 ©oaistatrmtiQa was ©%talm«a is the pmigmf tmm m Fg 
pAj?®»t that hat th« irltsmia f «ott®«iit.i»«tiQa ©f th« f^nr Fg»®, 
it is eoaelaied Qiat ®mvir©M®atal e©Biikion» iii th® field 
are ©ften a©i?e tapoFtaiat In ©xpr^ssiem of 'vitmiia G th&n &r& 
tfefi inla«i*itabl©-faetors. Sfse® tlie ©©aeeufcratlea ©f i^tmaia C 
t». 8S a##ailng®. gr&wm fraa Fg ®®l.^ ©©ti©as Wm, 27, .28, 29, ani 
af®rag®i 0»18S t *C»S ta li40, a® soap«F®d %© tii® vaia## 
©f t4 flant« whmwm « a««m of 0-»18S t ••-OSS tt© pmvtms seasoa 
was o%t®lis«cl, it ia eseelttasiia feat »#gF«gatl©B ©f ebsFaeter# is 
mb&mt twtee as gmm% in tfe® ®8 in th® progeny. 
-24' 
TAMM ¥1* eOKPARISOl OF fimill € COIGEI-
fMTIOK OP l^AfO VlillTIlS, 
imimt mo airfesis 
• 
• t 1 
s s tStsnd-
V&rtetj I ?lt»in 0 O'O]Qe©ritFtti0n I kveP"iafd  
s Mg/g :.ag® sBe-fla-
•r m ; ttlon 
Valiant .124 a St ,150 •SS2  ^ .198 .16S .1S2 .346 .185 . 075 
Stttg@l»S a?? •1?1 ,153 •gas ,1®6 .144 .S19 .305 .194 .053 
a a *009  ^ = •004214 
S- = .03S t = •t8« 
d 
# Do#s not @xe®e<l fclie B% lef«l with 14 c3egi»©es freedon of E*liS 
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mamlng t© fip© tm3L% ®f• sis# taw thm 
Vfifi-®% at tti# «5f • turn %#8t* 
Fij^ a?## In 2# 'iys .^ St f>»pi.3?«s4 sml®i%ted ia 
stiffiW-,. wltfeemlfe -isssfftpMm,#; « S.#«» ia. TifeSEia. 0 is 
slioot sttttlnga Jtrw Wm %imm .ttef v«r® tiiil;:fia tmm pmp&ssb» 
tioii w@m pett^ . ft® . 
4f%#r pooled wmpm .lio mppmisSMbXm Smm* 
€imt& iM&mmm 3M •m&Gmlsmtim- m£ fitead  ^§• fMS' 
|i#ri^  m&a.  ^m steadi" tls# in 
Gf vitiaain C?":# aftior wM .^ 'tito ii,t»ijai ^noemtrntiieiEi <Si><>pp«4 
«ff.» la tb® wyrl®  ^Eatg#w -tii© iitifpiag €Mtf #o®ia3KP®d at albeut 
1  ^sem& mtm m tt imm mmwBmt3Mt&i.0. I>m% in Wm ir&ri®^  ^
limppiMg o'tf  ^ mm im  ^
. WM.19 l^ ie^e «®r« 9<M® ii4d@ mriatifois i» fltamim 0 e&iie«Ki.» 
temticii imm. wmk to wm  ^ tm fee ffi>mm i!mit mm i% 
MM .@p©@n 'SBiapM® sis# ite' yip®-- thi© gmkmml 
iremi. wm fcewe  ^a Imm •©©ii©«ts»ati»* slae# .JDmita" .g3?®w 
iB «iis«.« th@ t#te3, m©iM 
Sm j^oit %jmgm mm, iii® wsm 
Xema* Sld<l:*: Wemt .^ mM W%sm Cl«i| out ^m.% iim veapim*** 
ti» mtm WMM plaskt hut of 
iMi'^ iteil nilis. &g®« ia 
«Qisi« |ii»tiifi0aM«9ii tow ^9 %«il@f liyat %m m 
of for doae«eliratim &t «iii4 in. 
•twi. %lpmp JMrnm^. sM fimit a^so 'iiQasiftt.^ ^ ;^«: mmt' 
& %mr®l v&s- p@-ci3lXm' Is# '1  ^ pl^i« It mmmm px>&h^Xm 
tlftt t&t •«!«* tlp« mm Sm € mmmmtrn'^ im mlf 
»® Idug M mms.r mtm ®f g^wth .«€ i"»spi»ti©a #3i0«tts tlmt, @f 
tto fimltsv fa,rtli«r Jliiw#-tigstlda ©»,. I&« Mt® &i 
&i it "vltmtm i @#!i©«iit3P«tS» *if&t ®%:&%if tills 
polttt. 
It ®#m« p©«®t"b3.# @f ttoe glaat 
9f it» fffutt, f©!* itet a«tt«r mw ffti't tH® plaat# 1« -ftis#.-
-wltfe tmmmetms eoneentratloa #f irS.i»ia §. It t« p©:*el%li 
tiiat f3?ait @s«s#« a ta t&# »t@ ©f -iritwla # 
ttp«, mmf %» traaepoi^ -
#i 1® %1® f'wlt t# tk® .^ .ft tip« tii»y ar« 
w«*t. for «itM tWf i@#t Ira ©io^hydrst#'.! w '^ky.t t@»l-
mm! ^mmm» I###, thm mtm of €»p.ii, iw€ tii« 
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Fig.'^ . ViHcnnnin CL Var-lcj'hjon \n SVnooi" 
Tis-c^ucs of- Cooper Special To nnd+o. 
B = (5  ^
- Do < J 
.1 
ca ® I 
.®f iwitwaa. ^«tl.©©s: ©a. tltmoM $ 
i** - . , - - . A...— . . .. Jhi 1  ^ 'imt'lllll tfTM :Ml 
•G€i*®«©w&ii3.^  #ir lpMiia-®9 Jr*attw 
&i S%a§#« 
|yi«B«i»g %&» iKS.«i|-tMli%' &f wSaag tips ©f s-teas for 
ultamiia 0 indi^ ng puirp©####, it w&mM li« fes 
mlso wh®^#!* th« emlter® ls»# aj^  #ff®et ©n tii® 
« t^3pa:ll« of Ito# aeiA in If th.® i^ ctlma ©f 
tipanspiasting* petting,. moA ,#ilftixig mmMwmhl;^' Imewmm® ow 
iritaaia. 0 full©* tiiat st« 
tips #f 'ra:rl«ti©» «©«i€ n®t to® ««M. ©f aMlitr  ^
ftdswulate i&tamla- @ i& 
'$© stiia  ^ 'Siff^-eta »f mltesml ^me.|d@®a o» 
ifftt@ -ritamln 0 in st€et tlpi, Wm fellewirag 
p3?@iiefi«a»e was i»mt Int® •ffsst* 
stmiii)':» Ma^mm (B&mWk Utete s l^eetim) sM Sp®ol&l 
(jtergesa stralai w^® «««€«S ia .ipp»#i^ ®i® • flats Jisaair IS  ^ 193S, 
sua gtcfm ta fee aMffii#r» Ite Piteaai^  i£!|. tbps# ®»fpEwi 
ssffiples iN9f^# firan e&  ^ amd sm%i£'9ft 6oI®.i^ #tfl* 
c&lly f#3? t^«tiii e »poFts€ 1» a* ift^ . :i»a»pl« In*-
eiMsii ail of tbat f^rt ©f tb® s®©di»i tlmt wmm n^v# ^mvmSL* 
-IMs ••«i©nsl«t®€ -of ©o%-l®a®ii8;p ms& -mm ®asi.ly 
€lstia^4s&®i, seeoafiai^  i»f» m l#* ©a® Mm&mSL ®«9il-
liags of ei%eli ®f tSi© ttoi® i^ aristl®# w«r® |>ott«i im: M 
pots* Cia I2.p a ssiipa.® t^sasisti^  #f stm 
ir»3?fing iM ^emn iwii^ t S*f ^r«s.f ®f ®6efe. ©f tli® 'thme  ^
steailiis.» -ssslgFssS foi? vl&Mto -'il seBewtarotl-c®*  ^.Stepi& 2M$ 
-41»-
fche s©®dliBgj® merm shifted t© •4-tiicsli pots,, aad analyais fOF 
-vltMla G eoateot *as »eae m oth«r ssmplas not; ttsed in th® 
•©apU'ei* Qa April 16,. when thB^e was -a very 
d#nt piofc b©«a^ ©©aditloK,. %he »tea tips w#r® again araaljsed 
fop fltMiB C, 
•ft® dmta 0f fa¥l« II Ihefc teh® fa6© of aecstiaalatlOB of 
'witsmin C i» ttCTinsl ««ri®.t«as ®f the t«ato was cbeoked mud 
In ®a« ease sfe©fp®d aft#r ftransplaatlng £rm, seed flat; fc® pot# 
4 slallftr eli@0k liav# oseuwei. fcii« plants wmm l®t#jf 
sMfte-i twom ««11 p©%s t# lsrg@y ©n«s» Tt& «xp®ria«G% indicates 
tlisfe to© mmj ¥«riaM«t aff@et yowig plsat growing anJt.r tfe« 
asaal ©altMFal praotiees ta th.# gr#»iili,©tts® to as® the eonG®atra« 
tion of tlie aeid in B%m tipo as su inrlex of that which. 
ftBallf ^ pTOcS,iie«i in tfe® fralt m. lb® plAsfc, 
It Is aot at all »iirprlgt»g that; tbe aR«lfs®s of the 
tcaaat© stPftins pres&ntmA In fstfelt IX. sfeow®i mifowtlty wlfeJiln 
e«eii stFai» aad <ilff.e»ae#s straiia or v«fi6tf when th© 
first ©xaainstion was asd® m F«fertt«rf IS* Dlff®r®ae«s on feafc 
d«fee wltfatia &nf mie atrate profeately ar# dnlf of error la 
methM ®f analysis, toeeattst e&eb mmljwlB- was s@eur®d bj using 
a nmi>et:p of .®@»dliaf« end Ihms ,w®kiag « eoapesit® saapl©. farla-
tl0ias that fa8¥# exl«t#<l lj«t:w#sn tli® ludlviattel seedliEtga 
ir®r® masked fey tto® uwb#? #f ®##dlings» Mff<erejae«s In vit&mte O 
eomeentrfttldn la- the frttits b«tw@«n t;«Mate strftias sold on 'th® 
market bj MmABmmm hmm hmn rtportei by Maclina sad Fellers CtO)* 
Ifc m&j to® ,p©s.s11j1« tbafe tli«s©. ilff«reBe©s, If thef exlsfc,. aay b» 
itt tiiatat# plmt m mor  ^ %m trnmhm 
tallg. 4f mvtmmmtwik -toiiaitloiit mm Wm sa»t tm mil. %1m. plmW. 
Wtttmmmm tm 'Vitaisla 4 #f tlr## .tt»iiis 
ymtmg plmt^» mm Mhmm la fmhlm 11# rt&tl# tt-ff«»aii®s 
ia atolltty t® sy®1te««is« iritamia i 1» plm%» &f cer­
tain mriotlm me »hQm la fgfel.#® If «.t fl. ' 
M plmt» o3.#«r» uniformity ©f mwlrmmmt^  
%«©«« ®©r« :iiat 'aur# %©• »emm, tt 
fe# «|jttrr#i, ia- •fmtel# 11 tii«t. tii» ««)itlfag Im-vl'iig l&t Mgli».st 
®f *t,tiii.lia 0 ia tJi# m Mmmh l.t ms a#t almy* 
tii« w£.tli tte# m&mmtmtl&m ®a «ar®'li M #r 
%rilL ii. If #avlpi3»i»«.IA conditions for #f m& twmm" 
plm%9 Im. p#t» .ttifci# «» ms. 't^ey «•«* !©• iiftw 
ia. tte# *#®<t .fl«t, -aliility to «yntfe««i«» 
irititaitt i mt mly- stmln* imt tmtmm wtdilng# i» & 
slmglm «train aigfet 1® at Imtvw mtrns. It .t» mt to®m 
irlidttotr differences reported in vitamtn <3 #@R@«atr&ti©tt in 
wei^ ' reflected in tlieir frulti. 
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plmtB ©f tilt stokesdal®. 
.Sia#» 'Sl^ ifioaat dlfferene#.# lift a#i «xist tJi® • 
avtwtg# fivlt of, oluster w€ that- of IM# mm&m&MtTf 
%h0: mrimy me #f th® 
«iR#« th9 tm%Mm &f. any t# tli« ©liistert &m to® m««t f#p 
wltto, •«tw&3. ttmt tis« «iu l^# ulli M 
fASLS X.. Q eOlCWfRATIOS OF FRXMAlt AID 
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f » ©#01f do®8 not surpass Isli© i mat €f at Irrel' at i.S7 
f#a«!ffntration &t fitamln t 
ia Large and ^all Fruit 
As i.1 S» i# m&lfsB nil. tim fmitt* ©a'all 
plots' i» a fer«®diiig tol®©*:,- tt 1* litptttiwl t© 'kaow if 
ar« ©onsistent aiff»r*tt<i#« la the ability of Intl-vltiial fralts 
t& »noentrate Tltaaia t. fh# a@«t pis^sl^al tlf-
t»mmm hmtmmm f«ii*« I# &f 
tfe# -yltamia. S la la3^« «1 M&il fwiis mm 
mmi$9. fmhlm "S tli# 
til# aet&#t #f siBttpling for lii#-®#' ws a# f@l-
lowai i»«®far m f^#sibl«, all variables sis# w®r« 
®i# «»11 fralt# mm polli»«t«l fwm 
first flowers to @» tt# «»«- lar» mmmeA m^Hty ©a 
th# mA mm m^mhwm of the smm tmii% 
plaats w^m gmm la '%te» ^eenhouse as -Aaalr-
ils ©f #a'^ fratt i»# ttait'la triplicate «it ml«® 
r-^:rt«t In fabl# M. WmMttms la f ^a'Saittratioa 
b«tw©eia Xarf# aa4 '^Ball fi^It ripening at the i$mm tin# mA la. 
tm taa# mw» not «%nlfioant. Large la tte# #!«« 
*a|- or wmf aot hat©- hlfliar '^^taala •.§ ©®n®®Bt»tioa Hm®' 
the ®a»ll frmit*,, «*«». If both ttvelop from pollination to rlp«-
a®#® la til® ^saa® t'l»# m^mw eiailar gro^sg- ooinaitloa®. #r«-
&»iablf, .®o«® •o:-th«r f»®%or ta m® fwlt affeets th® ipl.tasln, ;0 
eoa#®atrat:io» a# am^h or »or« than th® .imt# of gw>wt&. 
It f«llo*», tmmf&mg -that t&« s«l#@%l©a, of lai®® ©r saall. 
fralti as »pr«s®at»tiw of m #®®€llag te. a bre®da«g 
ms^ t># Amm &% vamaimm WsiwmmT.0 m maifQm mWsM &i 
mmp3Mg %bm iadiirMual. fKits ^mmt hm f#i? m 
m%Mm (10 J. p@iMlsM ©lit ia t)m •mfl#% mm&tp. Urn oufeiM# 
m/$» 
Mie nme^- 'Smi.. %Tm lifiidi. $M 3 '^eui#« «2.d 
mm ^  wll 
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XI. COMPARISON OF LARC^E fRUlf A^ID SIAia. 
FRUIf BIPENED AT THE SAME TIMl §i 
THE SAME PRIMARY CLUSTER FOR VlfttIS 
G CONCENTBATIOS 
farlety 
fitwla © eoa««ntrati©K 
Cmrfti** ® Fm.lt .155 .om • .OSS 












•^M«a F©iia#TO#a , m Q  .344 .012 
l#t M i w m  .its ...2ft .002 
M e m  .213 .19$ .OlS 
m .mmm V m  ^ .^ 00§4iS 
t 8 !.«• 
«S®«« not swi?pa## %im 0 -  l e m l  with # f m e ^ o m  - o f  2.44 
-i®--
lielfttio!! of Vitamin C and Dextrose Conom** 
trmtioii to the Degree of Ripeness 
©f Fruit 
•la flgM'ir#® t, '«a# it. m» ^howrt ttot m» piaat 
§wm'th& #* 'rltiwta f i» 'tk# firs* la-
.ifflkt' turn. f«il.; @ff at «teat ««»' wtt®. As- tli« gre-em-
from May to July, there m# a . tomri 
l«fl# 'ifitmiM' § mmmmtrntlm l», th® fMit» st ^mw gimw fit®! 
hart, grsm,' Ms# to rip®, fttll at«#. It wumM «««' 
th#a.g, timt #@»#«mtr«tl0iis of ascorbic la %h® fruit aay %»• 
%f mmmrnt W #f tli« frait, » 
ity t^h fast©?# i^thsr i^ rkiag tog#t&«r or--against om •aaomtr. 
lafliatt m& C8t| 8t«t«t Wm%.. mm mmtmtmt 
m a®cr®a»« ift ss«©rbic aoid oonoentr&tioit m« th« frmit 
i«f«lop»a from liai^  fr««a to half grtm, ted to fmlly rif®-. 
fh«y ««td thr®# f»a «i3E to ©Ight 
fraiti, tfptml. of th« atag® of m&tmrltf. m^um for 
th« ©f aftturitf thr«# dlff®r#at ««#iliiig'g,, 
#&oh of ®hi©h my mw& in aMlity %&• sy»-
ifitsiiia §, ^ar# thought  ^tae t®. -ooBti^ ii %m 
mmf wmtlmhlm, «w©ii «« genotypie mriaii©® or i«»i&ti®ii.i witMa 
moh ©f «tsg#t of maturity. 
If diigr®# of '&&m mffmt th# '^ i-tiiilJi 0 #o»#«ttt«-
tioa, eiFW mwlmwrnmrntsil «#allifiottg for growth «&y par  ^
ttally or ©o»pl@t«ly afts  ^ th« tr®ad #f laore»«« or #iNtr@»#e ia 
th« fr»it,. the plant tepieder should Iwoir t^th®r tii«i^ ' ar« mf 
of hmv® teom'Mmt as th# 
IM.1ai flpen.eA,:. .6©ne#iitfmti©iiii la^^aasM fa a ©onslatmt, 
a»ii!»il^ * It I2i3^1te3  ^tibat iritetin 0 vitlbi m ^hmalmX 
t^ltr ®£ it# mm msttlS, mt ali^  li^ v# ia m ©©iwi-stest mamtew* 
M iiTAm m3?S,smmg S&ta j^ rasestei 
in mWiM 111 ^aM pl©tt^  ©a »iSiP® 4 w#r@ fa?©® 
a nt-riigl# |^^ t|g4i3rS S*B:'b9' plants fk^SH tills##' 
Mnpi#' tm pljyi'l» tmw ^smA €«ir«i0pu0i]it 
^mm. to ma:feujrl% aa pott«t pl«a.ts im tbs m 
alimimt# .as misg- €»^r wmiMilm. m poapi^ l.*:#. «ml]r 
WMt ^faloj^  tmm todtiai jaowiKr® prodlm«^®a at apiafeatJiaately 
mm mm® aat«' ttH  ^Mi# sia@ t^#«. v^#- iiaaA* 
wmm iii. vi'tcmim U i^  - mmmm» 
tratim  ^#» .Jtea WmMmm- €ata»iimM#iia wax*® aa 
a -fwp^ew- mu i£iir#atigatio% £ow- if tasctrea# 
^mttma. wmrm ~i»®i»aiat3iit mtiraSa. 0 ooneeaa^atiOBa mi^ t 
li« i3teQiMii»t«t^ ,. femt If iaxtTO## #©ae«ti»atl^ » wme mmXmtmtp 
aa Wm& iri^ aais 0 mmmm^&tlomm-, atouM als© te® ©oi^  
aiateat - i^d. to® fNiliaM#., »d« €&©•• i»Dt taae®  ^ possiMli'ty 
iriteiin 0 aM adaaMtrntions ai^ a insapiypal}!;!-
liaisea ia ai^  ©wi 'tm% to tratefaiaa *i't«to'. 0 
ant Saacts^ae ii^  mi^ ma ¥aria%' atettM f#lX©v ftafi&ita 
aa th® l*»it wlpmm-rn. fto»- pimta fsmii vailing ia € i^ma 
®f" Fij»«@aa tmm ]^Am% !©• 1 idtto b&M ,^ aaa fiteit plant 
mm 10 vitti iiaa .^ md j^ oit in apit© q£ Hia faat mat all 
•SS-
w@r« pelllaatM ©» approxla«t®ly tiie sstm.# dafce* Trnx." 
tro^s# <3.#t«BBlaat;i©as w&m aa#® hj tb® S<i«le« (31) aetfeod as 
aMifled toy ley and Mvkghm CSSJ» 
It is kae-WB (15J tai.at sbaoge# la «nvijp®isa®iital factor® fFo» 
d«f t# tfty ©ftB vsiy rate of growtti imfl respiration. Sloe® 
irs,»>iatl®as in motm^ntwrntion of ascopfeie acid without a eow®-
spoadlag ©h«ag® U e#ra©#Btfa%i©a «r® s&o» in XII 
aaiS Figttff© 4, it d®«8 poasiM® to 0©»el,wd® -fclnkt lot@i»nal 
e$ntfi'ti©ns la tlie flsnt aay vary th© ©©a* 
eenti'stieo ©f idtaaln C wit'h©m% aaktog eefr«,sf©a<Si'»g eiianges 1» 
tb® eoBeeatretion ©f ia g«B®ral it Is e®B« 
cliid«4 tiiat as th© fimita of tfce aaa# ag©,, ©f tfe« »«»® geaetyp®, 
Isttt wryiag slightly in of gt^ -wtli, i»ip©n©a, aseoFble aeli 
and <J«xtr©#e oooeeRtratt©© iBeM«s«4, Only fpult of eoapsrafal® 
ri^ p@a@gs., sliouM fe# melee ted foF ecapapiag vifcaala G cm." 
e#mfcratl©n of ©b® •s©«dliag># aiaotli©r ©i^  of o«« vapiety to 
•another* 
-SI-
TM&S MI, CONCENfMTlOK OF ASCORBIC ACID 
AMD DEXfBOSS AS RELATED TO 
ElPEIiESS OF FRUIT 
?l«t ..I 








Mmw€ §!»»«&• .0077 1.47 
l.§0 
3 • # , 010$ . i,m 
4 ft *• ' • .ooii- ^ t.u 
S . m4 . t.-iP 
,M , # # .0144 , /i.w 
f 
•* 
» :.,mm i.m 
8 * « ,0169 g.fi 
« » 
.0185 .  ^ . 3 . 0 4  
m • , - § , 8 6  
O -T1 (D -
XvD y 
1 )  
0 Q 
D  ^S ^ S (i\ ni 
Vo per Grom Sample Dextrose 
— ru oj 
w 
-1 T] D 
























o o 0 o 










% per Gram Sample Vitamin C. 
- f S '  
-ii--
MMik&tlm ti.tamltt 0 to ^  
titiffiiia 0 d®t®aiiiiations .iK»t ©asi2  ^Bad® in th® fi®M* 
A «p®0tal, lateoratof  ^fc«nibiiit«« wist b«. foliow^i. gi i«t#i®ii3a-
tloiaa <m; ttoe amtimsy aj*a «ae.ily wi«®. ia. %hm fiaM* 3f .-pi 
h®- um&a, mm a meajsm^® of # ^ojaeaatmtions# "lib# 
.tasting @f •wmlmttm o  ^ a@#^PLiii'g8 'nottidt b# SQa< .^ aiispl@|pp 
ba- .toi® % la»» aigpsi'leia^M hAp ia 'fee -Mi *omM- to# 
liina ea^pflBsiW' ao&l^sis 1^' @ol.oi*iiietfieaX astito<Ss Saa. 
!• f glae® vitiSBBlii 0 ia aald iHspla^s 
l>x^fei?M.ai of as It ipohM hm pmm%WLm Hmt it voiil#, 
lis 'ia3#r@a««  ^ in jp^* 
to  ^Ml^ m^Ia aaiSi.^ '* 
m att«pt wm- mmSm fe> d«ta«iiia Tii»tti«i? Ife® same r®lafei©a-
«M.p asEista ljat»®«a pi ani vit^ia, d ia all ^s»%-«i^t ©<«• 
SHiroi&l las^atiea groim in Hi®: ^aw^rna® duiring th® vinter of 
WBW' .^m Data m?m rmmv^&SL la iNfel® XXH aiia ©alisuiated ia 
XIY. pM «lst»«iimtioiis w«i»# aa4« with a BeuiaBwa patimtio'-' 
met®]p« .fitmtim «rai poimta wi'l^b  ^ ®Mi» Jbfd^xiiia irar® saenr^l 
villi a to^i .^ a®iili%" of t  ^pataiitiMat®^* tm €iipli®at« 
itampl®® of msmm i^it iM pE .aM ^tfimin 0 mm.0>m**-
tsmtim Imii lia®B 4at€CTiiiiai:* 
A»a®3Pl>io aoia wrnxj ljit®p©JKl«atly of ^® otb®i? aoid®' 
Sm l»:witto iriyri®ti®a» ffe® ®i»® 'r®latii»BMMp liatiF®®^' pS ®2it 
to'tal tltrata^a a®idi% -do®® wt for all laria-tiaaft .IW-
^itt^l®:» Wjoma^^mp l«i |i,a@eii». ^mS. stol@9.«^a ^ptx»t®t iM 
jet iritmS  ^0 ©©aaflatfatim t»m d*lS@ tf©' 
of l^ e #t' M 
fiil3l« xm 103mm m «igaifi^ nt - hrnhmmm. pM em& 
@* St 8ii«Bit'i^  ttet  ^.gi maa  ^ not 
13« laM fts & a«swe •et-'wUm^M t »»0«aiwttl«a ta tl»® tc3mt©» 
mss AVMAGE VITAMIN 6, F® AlB TOtAI. 
ACIDITSr OF FRUITS Of S0M1 fOlAfO 
VARIETIES GROWS M «liaHG¥Sl, 
WINTER OF a.9S7-38. 
I I  t  
t  .  i  fi,tamin Q  t ' m  .M,aQH M/14 
!»!©% 1 pM t sm/& 3.CI0 ^em» of fl«uS.t 
' I .. . t ., ' 
4,57 68.8 
4*39 .2X2 '81 »2 
4.43 .176 .^3 
4.59 .158 80.3 
•Bi?®aSc 0*S»y 4.45 •190 107.3 
•a?o«rai»» Special. 4.79 .185 100*S 
mm%ax& 4.37 .215 7i.» 
4*a3 .172 ^•1 
m2^ms»3L 4.60 •270 .55.8 
miming. 4.&2 •2 '^ 
•^3op#r Sp«©ial 4.47 .174 77.1 
lest 4*3a .189 .^.5 
f. 4.08 .217 83.1 
teM'iaia 4.56 .219 ^•4 
mm 4.34 •291 
4.54 .159 83.7 
®3Pot3awKa*« #lote« 4.S7 .191 71..3 
4.67 .185 m,^ 
4.56 .218 101.4 
iiix>g3.<ilM 4*6i »mB 
SWK wlflerw-v m WW wi«i«i 4.67 .224 93.4 
m mmrntlUMrn- 4.63 .173 5i..6 
flgSteniiNI' 4.80 .234 65..3 QxtmTt0. "r#ll0«f 4.5S •295 69.1 
4.60 •141 88.2 
4.67 •123 78.8 
4.31 .152 95.0 
4*44 .369 iia.6 
Frogr®## 4.19 .142 90.5 
,1M Elver 4.5S .222 81.5 
IM 1© '^ 4.45 .236 67,1 
m-tgsips 4.56 .195 93.6 
Bma Msistmxm 4.33 .233 57.6 
Sii}k«8da3.« 4.S1 @e.o 
StQOl# 4.54 .220 101.1 
Sm|Nif% a&JLM 4»§§ •.201 ^•4 
53?cpl:  ^ 4#Sf *mm 74.9 
4..S« •184 67.5 
WmM Xlt. CALCTJLATX0M OP OGR" 
RILATIOH 0F pH AHD 
vimiiN 0 ©F mm 
f ABLE XIII. 
SX • ITS.lt Mt » 
sx  ^ » 790.0^S ,s# « t»fmm 
CSX)®' / m » 7B9^mm mi 
• « •»c»so4ci • 
Bxr » w » .oi§ i 
Csx)Cairj / m • m-Mm 
sagr * •O4S0 « 
* .»©% lfe©« aot «»i®€Ni r •riij.a,# at 
M £iiNNaf€« ol* 
of Yitamin 0 $m trttwliemst 
Field QpToms. foaatoes 
WmsU m ttie mn^mw ,^ »epto»s# ©®»-
•tlti©a«., er wAtr ft#M ©eaMttta# ia urtai^ r aeiitlj®., 
aar to« ®®f @a# atirisml varieties. «i«s Wmy mm ii»rii«t®4 
0tfmr% • 1« s&a# ©a part of the • t® tJi#' 
''fitrlstlf#. 'i«gr«gatl©n #f tfea ifatpl«ti@§ %r pm&mmmit- alfkt 
0@iiie#iml>ly lissifmi t@ tli@ ©aasisBtr A^-eiiaft m. tit« 
t©«sto#» for a iiitlf rnmmm- 9i irit«ta. §• -$mm fmrle%i«s mm 
'i30to«r©atly ia iritMla C, otlit«r# low sat «©«$ iatefseAiat®.. 
Until m^u 'tliw •w tmmm Tari«ti«« mm pmAmmA «t «@1A 
•©a»®« ®f m«lr' fttgli vitMia, ##»%«%,. it -wwlA- fe# hm% for tli« 
#@ii»«8i«r ©f #r$:Sii p^e«iio\jse or field gmm t© mm»-
tiaw pMr^to«tsg »42 .^ fm in 'HMt w«f, frmit« &t at 
l«a«t a-r®ri^« f concentration will b« ratMtr 
tiiaa »ii® iiilt®r#atly low in ntaain I't 
wmis. B9m tl»t @ire-^-tMng is Miag ton# tm «a#©iirsf® mm" 
#tia#r %Q pmmimm slx#t tosato varl@ti@s ia th« winter ««n^» 
n# #»tttlie3m fisM tms^ms mm mlmm m thm Im tfe« 
winter ia ®«^«tition gr^^wi 
t#iiaf©«e, 
Mas %@#a writt#« -tli# iallf  ^ S. 
•liaaan mmQ,B *« mmmh, p#i%ip« a*ir«.jf vitamia & is tli» «int#r 
a®a%&g,. &8 tn ti»- swa®r months. If tii« mixeH. tmmto- wrietl«« 
«#asi»iit ia t&# wi»t#r mmthM m 'tli# mmmgm m Xm» valiiabl® 
®f irit-aain •§ in©..®:® ©ontwtt daring tli® «,««®r a©«tto«. 
t&fa mme #f vitfittlii. fl .stttt 1# smuw%^, 
to mm Aiffmmmm b#tw«®ii 
fe@tts#«gro*ii «l.x. nt-mmh #f 
tto# reported la f«%l# If wmm gr@w ts tlit 
grwaMsttf# t&« winter of 193^-aS «« si.^ 1# it«, 
•10-ia^@la 8«# -iwafetr mt plm^m mmm ^mm m 
siagl© pre«tmt« .tt#as la the field tn# mwrnmr/^ f 1# .^ 
aif«raf# .@#Re®m.tr&tioii for ®&eh variety g»-w|;ag tft ti«i gr##ali©ii«t 
SAd- iii til® fi»lt wm obtained by d8t#ial»l«g tfe® mtialii-. C. 
tl0tt '$M %i^ pXXQmt» #f tiir«« .frwitft of ••«rl#ty at th^m 
tlff®»iit tla0» is *li« season, sAlng In All d«t«ri«lR®tl©ai 
f#r tseli . 
Will® the *«aa ®f «ll nla®, «rl«tl#» gr®iW' im tfe« gr«-®alio*if« 
1.201 m§/§} 'wm tllgktlf higher .thm wMm. gmvm ill. tli© fl«li 
I.1S0 m/$h imtmwm wmimMm m« m as t« 
the ©f tlii#ir a#«i-.g/gtstl»ti«lly 
"mmmmifrn thm,. ife© Imy# -alxsA @f t@»ato«« « t&# 
a«rk«t la tli« wlater-and la tiie itM-tr# f«slt« ©titally 
*fi rl©li. 1» -fitaiilii i at periods #f %i*t, tmtm tmwW&m 
lft4i»t® -tiM-t •iBid»r 0©8€ltl©ii:S ®f- tMs iii#ii #meii 
tmrlsty is #sB#ld«r«t #@par»t«lf m§ m&t ms m mmber ©f a. g3?@'®p 
©f mrlttif#. III#, ^ fmlta wsm »t ilgai#l@antly Mg^«r i» • .^taaia 
®®aii«ntt%tl©a gmm mMm gmmkmrnm «®»ditioii» thaa -^m 
gmm. m4m  ^ ft«M -©aiidltlons.. 
-ii-
». GOIPMllSOi^  OF VITAMIN C COMGENTB&-
TION IK KINE TOMATO VARIETIES OROWM 
IN THE G.BEENHOUSE( 1937-58) AND IN 
fm FIELD (1939). ©ATA FBOM TAm l^ 
f Mm xiix 
fitsaim ® la 
m •* rielt s Mftmmmm 
Burbanl^  .215 .164 .Oil 
<lrothen* B  #1@1>© .191 .223 -.032 
John Baer .219 .171 .048 
Landreth .185 .149 .036 
E«d Book .236 .256 —0^ 
Earllbell .217 .103 .114 
O^eart .234 .223 ,011 
Wmm Stat# .128 .168 -.060 
Valiant .lit .190 -.006 
uwi. ..mi .Its .016 
Sic® » .022138 ir » .^ Mf' 
«s « .006 % s X • 
a®t $it« §0 i&ml mi 2.i0# tm & togw-eg 
mmmQion 
Ability t« flt«iji Q 
®i© f0»ati©R #f irit»ia"© ts'tto# ii %w 
laktrlti^  f&et®r«, as wMi&m %m fmhim If oa ««f#a tcrnat® 
*&i»i#tl#,«. S®a» %mmt0 *®M#tl«8 ai*# lBb®i»®atly blgta la i^ ta-
aia e# «i«# lo« ita€. »@«t- ltttit'iw#41«t#, it tMt' 
tmmmtm 'wrieti.#* ®« te# pmMmM t&at ai»« tmheipmtly la 
•'rlt»la '0 'thmm. mw pmmmt ••mrietl##. It 1® aot#- . 
ir9 i^?ttif'^  i«iw«ir®r» timt m Im a©ifi 
matsr th® #©nditi®a* ®f ^Is Investigation, wa® ai«#, a lilgfe 
producer under JUiesaoiWtietts oondltlonB s# ripsrt©# fey lm#llna 
»»t 1^). writflt*, mM, 
Rttt®«re,' p«port»4 la -fiftlt 1 t# l»*« « vltMla. ® #©ii@«Rttmtio» 
&f #.gSi -O.IM .«g/i.i '»iip^«#ti«lr,. hmM thm s«« 
rtlatloagiHf t® mm laiother md«  ^te«ii«ili«s«tt# «®tttlti©a».# 1.#.» 
0.3®,. 0.^  a®€ ©.it fiit»r •Otol® ©oiitl-
%%mM, lll'lt tli» a»d R»tg»r» 
"tltMla Q «©ttii#»tr«ti&tt, #f •all ttmla# ©f #.304 
0,-ao® -ag/i. •&# aMllty to m t# siitify i^ @rit«t tlf-
fermmm la ability t-©' ¥lt:»lii. 0 1® d#p«R#«nt oa 
#a¥l3?o.aa#®tal @#aAltl«§» ©f «i^ 'r«».si«a »«y fe® i.#-
pMdeat ©a fft«©iml»l« muh mm ttmtrlsat e^ply,. t^ llglit 
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&£ S* It will &b«@rr  ^tib&t tJbe M^#at r&t® of 
l*as^rbiQ &@Ul ssntUmmts is x>#a0tei in ioc^per Sp^niftl^  & 
aiimt# soittetiM l»@fc»i>e t^grnm-., & 
mri®%» Ifaiii eomlA msiya %h& ^mmM.ml iu thm m»« 
of tli® #®op«r Sp»@ia3. «r© alrmdy brining 
'about •1&.0:aMi lat®rni^ . ©oaditioaa. ti«t oJte  ^feemiimX .growtli of 
pliyat st'€»s# 
Bat® of ^mwth of tomt© iTu%% mm % thm mltiaat© 
atzm of the in&i'^ridti&l ff>uit® ii®@m® fmt 'to hm 4®p®xi£l®nt m om* 
&mtT&M.im of TitedJi 0# ]!^g® finiit® d®ir®lo|)ing fs%m flow®]?® 
jpollinatM mt Wtm' mmm tSmm qw i£i tli® sas® mlmateT m wsmH tmXta 
hmm a faster mt® of hmt Hi® lai^g® fx^t aia  ^gt im.y ^t 
imre tb® gfeater ^<iono«^tr&ti®K of vitsy^Ui 0* mriabl® stx  ^
a® imti'ieiit sug»pl7»  ^ li#it int«Qysit^i>. tiap®mtmr®». o:r g«a®ti® 
factoids will b® to pla|r a piurt ii  ^d®t®rmiiiing t^® rat® 
of g3?owiy  ^ ai»i I^t2® fate of vita^iim 0 «pitli@ais« Wmm ®Eibrjos 
reported B@mii®r and BSMm®r Ci) a«®€ ©i^t&ia iaBotint® of aaooi^ie 
aoid for grovl&y. I>m% o^^eantration® b®;fo»<t th@ reqmirad asi^mt® 
 ^not i»®r®as® tii® rat® of ®rowtfe» Siail^ply it i» probabl® 
timt t^ ® toaato «|m&®®is®® witsmiM 0 in ®j:e^®®3 of it® '&®®is* 
0@rr®latit^  b®tv«m pB ^and fitamis C' 
|RE3rtiHiat0l:if for t^ @ plaat br®®A®r i^ o mxits to ®®l®ot tomato 
plidssta on t}»» baaia of <K>iio€el^ tiim of Titamlji total aoidit^  
aM asooi^ i® aoid ooaoimtratiim ar® syot inaaparabS  ^ XixSm&m If 
*•0 s** 
tii#y w#F® llaked then onlf tbe MiJaiy aeld fai»i®ties ©oald be 
fco hmvm & blgb flfcaalm C &©ne®ntFatl6B* Vit&mln C 
In tfae fraifc ap|}ai»©i*tlf mrits Isdspeadtctlj of tfe® 
&thm aeiis wltialn tlis as polmteA &ut hy Ktbubs, lasJi-
bui»o 8114 Heffaan Cl?},: %m% 111# yelatlomsliip b®tw®»a l-€ise®x*fel© 
acid ®Md tetal meMm Is net »a*@ for all vaj»i@tl€s. 
 ^ sti^ Ap-y 
m of vitaaia ® ia t©sato®« as yelafced to 
vmtetj and stag© of grow*^  ia plmts aad ffiiits vm aad® to 
4®t@miB® tl3« mx'i&tions ia mmmmtTSLtim. &£ "ritSMlJi # in ft 
ziu^er ®f toaat© iwt^tl®® growa ia ftiKi in %hm 
fi®M» ftio stMlos lawlv®d, to t lie fsllowiug <ti«ie3.tt«i©n» i 
i» ®i« F«iiLtl¥e ©©Be«ata»ati« #f vitimia § la femat® plant# 
aM fruits ftt 4iff®i»@»t «'tiig®s of ^^^1  ^ la «i»gl® plant 
elon«» 8l30w®i timt l*a»:®oi%i© mM ixiQwrnrnm in Wim teuminal 
m&Tlmtm* &t planti mift ia tM@ dt#'r«lopiag fruits wi  ^
in®r®asliig ag® up to a 1#*®! peeulia  ^ to Wim irariety ami 
toan 4®er®as@« at about tii© foi«i®r- mt® of aecmalation. 
2# lb® relatiT® «>ae®nti?atloa of vitamin § in toaato plant seed-
llags. at «ine#®sstv® «teg®» of growfe. tlmt siaall©i» 
air@r&g® €iff®i^e©« ®3d.st bit«F#» a©«aiiiigs of on® -rapiety 
than ba^am on® plant*. aM tiiat plants in a pot>» 
tooual ©ondition wmw® r®taM®d in th»i3p of t'itwate © 
ae®wulati®ii* 
3» fli® iritaain § eim®@iitrationa in ^mita of primaij and aaoon-
€aigr ^mit •<^*yit®2's w®:p® not si^ifieaBtly diffarent on an  ^
«in^® plmt  ^providing thm ampamtif® ff>uit» atartaS 
da'ralopoi.ant at ilie aam® tis«> p'w at tli® aa»® rat® aM 
maturad at tib® sam# ti»#« 
4* fli® ©onoimtratlm of "riteoiin 0 in la^® l^its waa not aig-
I 
% 
t I a 
I 
I 
I I  I I • 
i' 
m m 
mm fwlatl®® or higtor in vitaoia 
Q ttei ©ttr wleti@8« mS. t&#sd 
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J. aol. eb®. 103 :S8f»S98.. liSS, 
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t©Bi®fco®S(i Biol • Glisw* 81 s 49S» ISSS* 
M* !• tuoS 1» M« . VltaiEiia oontent of 
ls*oat:@4 msA mtro&ted tosi@,to#««. &m@Tm J** JNI»« l«&lt^  201 
14  ^ Wm^» %.*. Mm- ©f -rltaiain 0 ia 41j>l©i4 arai 
' ^tr&sSL&SS. M^rn^trntm -im 27 |1M« lf33« 
IBm WijM., F»p 6* V@«% iyii& @« 1* dpigg»» A aml^ sis 
&f m# ^wtk &t animus • 1« flit x*espiim.%i0zi 
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1?# ' Emmmg W* E«.ji ;B» §« Wm9^xam saS. I« a» l©f£ten» ©ff@©t 
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tlmm upm l&@ ©ont#a% of ©©rl^ iia sin®ml  ^salts and 7ita* 
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fh© ©ontent of tomatoes* A preliMinaff x»©p©x>t* 
mm 1®®. S 169-72. 1940. 
19. 6arl M.» X. C. S€^mlt2© ani 0. $« ^Sing* lh». «ff#©t 
©f nelftj i^eisphapio aeid and soitie ©t^j?' inorganl© m. 
©a i^l:^!© ©xldation ©f asoorbi© «®id. J** M©1. 
lis ffSf-f«4. 1937. 
iO» W»lt93* 4. iiid #afl !• F©ll©rs« &s©of i^© a©i<i 
(vltai^ tii o| in Ikrait©®# wad ^wat© produots# lass, ikgr* 
1X3».. Sta. lEii« ai4:. 1@S8» 
21* 1* W« imd §. !• 3raliy»« c^s©2^ati©ns on tdi© ©sti-
mtl©a of aseorll# a®id  ^M.1 t^l©it« Bloehae. if» 2ts 
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22 • lvyi:iiliii« R. t*. .and c. 0* King* l«tap^spli07i© aeld im ^© 
©aitmetion and titration ot ^tndm Cl« i* Slol. C]b^« 
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1* .ittsst©lli3^  t©tmpl©id@i» %f©l ilir© 
@8d©uiiizig fdr di© p3^ tis©l»B 4pf©lsme^ tiH^  sc^ adfiois* 
l©3?©dita« Msl9i-^* 1953* " 
24* fsue»s©ns# H« aad MWml Sats* ffianNsnsim appl©s i^ © ric  ^
in Titesin Vis©*  ^ t57* 1^3« 
MB* .B* 0opp«r 'moA vltaaiii c ®ff©efes upm. tin® 
«x®iS'®a frog h-^rti» S®l@ii@« W i'iMEm 1,9@9« 
l®M^f lii.3  ^gltsfl&elii* Eff®ot of nmFiations in Xig^t imt®it-
l®i^ ife of pfco^*p©rlod, «E  ^ umilaMlity of ait3?^^m 
upmi a@euQatilatiA of ascorbic acid in &mpm plants* ]^« 
f&TTmf Bot# Cl«to» S® S204-220. 194E* 
2f, Riitoin* B» A* aad i. V« Artsikhovskam# s^idtsiag ©oadition® 
ajid aacorbi© asM as activators of iawfta®® ia to living 
pUm% ^11» m©Miimiya 2 8952-963. liSf» «a*iginal a®t 
«@m| abstmote  ^In (^3 .^ Abat* 32 I^IS. 
@S# lox, Wallae® U* aM Aiuilc®!' 1» lti#L®»* ApFlioatiCHPi of th® 
S®al®« t® datdmi&ation of-ai^ Kr ia pla^t Jul®®® a&d 
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29# <iaii®^M.y ?• W.# «ad S,» i# 213.m* folfploldy aM vitsffiiia Q. 
J"* sl^ i« 1^3» 
30«. Sana^o^^^^p F* V* S* S:». Mlmm aM 'fitamia a« 
t-*. 30 ifi* !»§.•-
31# Soal®®,.. F» 1.. m^p&m #il«ld®-i®tlii« method for r«» 
dti®ing sugax :^ ®i^ lifi®d« Sod* B»g» 11 s747*750* 
Itif, 
3S» A* aM J* l®S'®Mcs* ttc)®r d«» Vitamiii-^«<|^balt 
i®fisliti®!i* Forsohungsdidnst 6 s 34«^S« 1^0. ^giiial 
Bot asmi abatraotM in Hort* kltatm&tm B s21S« 193S* 
33* Wm 'SMtiatio&l &«l^ d®« I®«m Stat® 
0®ll«g® ltiO« 
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Plant fl^ «i®l^  6 s339-34S» 1931. 
35. Stotz* Wmer H,, eai»t®i» »«»«P aad ©* §• King* fh® 
cto®ai©al aat*  ^of ^aaeox-bl-© a®id oxidaa®#  ^ s©l«3ao® .^s 
•3S. 193T. . -
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K* mM E« i&#]r . 
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3.94^« CrigimX 118%. mmmi in 02i«tt* A^st* 33 ,^ 
fSlg. 19 .^ • 
writ®? t0 mssgmm Mm Awprmtrnttm t® 
Frofrnamm B# S* fl.^«t%^ 1» G-« ?©ls, 1# G„» and 
J"* S*. Sana f©ip gitiaaiii©® Im pr©felifflt| t© Bpofesaoi* 
*• S« &ec«i« for aM ia int#i^ r®tatl«, of i^ h^siologieal a»-
p0©t» ef fe® probl«ii pmmmt&A* .Ei]p®etor X.« 1# iTcMsm 
®f Ml© Som  ^Dakota static® was aost 
-in i>eiaitt,ing as# of th,® Emterial#. wM.(  ^ wm 
wMle in'it®!' ««ui & of Sotalfli jQakota 
Agi!l®iati£m3. liqp»£»li&«ist Stati<wi» 
fAMJs. x¥i« mmw BMm socie® OF ?. 
1. km Aia©.® Co#* Bft* 
2» Sargeaa Seed SlPow^s, »#* aaf«a, ««»•. 
3» B* ijasuOrei^  a®«d t&« 
4» mhhlrn h 0o»# m^a .^ 
.§* B* i«i€ S^ xmusyiosJbt*' I«* 
©• ftoaar S®«1 Qm*, liiplteaiilt,, 
7» FoM Smd C©»,, Mmrmmstp 
B% C* Sfeolc#8, *jor0»towa»- J@rs(&y.» 
,§• Sill ^#. s»e«S oo,,^  K>jPtlaaia,.. ©3P@g<m« 
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11* 1©IM  ^ ?1#M BmA & 0©*^  ^ SliHi^ aaoali,, lom. 
Wm M&mm of Haa^feiaii .f«. 
3 .^* I# i* M* sM Soa» »q l^A®»a, lass. 
14# aawls 0o«- ,!&©•# l^<timt®r,. »• 
16# lilTia t^cas 0'©-*t ®olt^ te»# mXo* 
1@« meA 0©»,0 WUm-ip^g,. sanada. 
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